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ABSTRACT
INTRODUCTION: As a difficult and subjective process, when we determine the color of the teeth, we often 
use additional methods. One of the methods for color definition when communicating with a technical den-
tal laboratory is the use of photography.
AIM: The aim of this study was to compare the color definition using a photo in terms of isolating the gin-
gival color and without isolation of the gingival color. The presence of a background and distracting colors 
has a serious impact on color determination. Placed under different conditions, the colors are interpreted 
in a different way. For the needs of dental medicine the accurate color determination is of vital importance. 
This is particularly true in case of absence of a direct communication between a laboratory and a dental of-
fice. The actual color definition is done by a photo.
MATERIALS AND METHODS: For the purpose of the study, a Shofu Eye Special 2 camera was used, spe-
cially created for the dental photography needs. The device had a built-in menu option to isolate the gingi-
va. The survey methodology included visual color determination of 2 images with a placed coloring (shade 
master) of Vita.
RESULTS: The results of this study, show a unique advantage when defining the color with gingival col-
or isolation. This happens especially visibly in a closer contact of the color standard with the masked back-
ground. 
CONCLUSION: The color definition option by masking the gingival background is highly effective and con-
venient to determine the color of teeth for the needs of dentistry.
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INTRODUCTION
As a difficult and subjective process, when we 
determine the color of the teeth, often use additional 
methods. The use of photography for dentistry needs 
is an established standard for a good practice (1-5). 
It is also used successfully as an auxiliary method 
for color definition (1-3, 6-10). Color determination 
in dental medicine has always been difficult and de-
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pending on many factors. One of the problems is the 
impossibility of direct color determination by a den-
tal technician. Using a digital image is one of the de-
cisions. The color definition itself is influenced by 
factors such as background, source light, distance 
and more (6,10).
The background as a condition has an impor-
tant meaning in color determination for digital im-
ages. The separation of the distracting color from 
tooth color, is a method of prime importance. Mul-
tiple authors offer color definition protocols by the 
help of dental photography. The applied methodolo-
gy as an option with the digital apparatus Shofu Eye 
Special C 2, which is a convenient and appropriate 
appliance for dental medicine doctors.
AIM
The aim of this article is to determine the im-
portance of the distracting gingival colors as an im-
portant condition for the determination of the exact 
tooth color.
MATERIALS AND METHODS
For the purpose of the study, a Shofu Eye Special 
2 camera was used, specially created for the dental 
photography needs. The device had a built-in menu 
option to isolate the gingiva. This option allowed all 
the colors of the image, the colors of the teeth in the 
teeth rows, to convert to black and white.
For the purpose of the study, we first shot and 
determined the color of the dental arch, using DSLR 
Cannon, Color Checker master camera and CIE LAB 
digital image analysis, specifying 3M1 as an accurate 
color.
The survey methodology included visual col-
or determination of 2 images with a placed coloring 
(shade master) of Vita 3D Master with an exact color 
similar to the tooth color - 3M1 and one model with 
a close color - 3M2, as on one of the pictures the gin-
gival color was not isolated, and on the other image it 
was isolated (Fig. 1, 2). The photos were captured in 
JPEG format, without post-editing adjustments. The 
images were printed on Kodak photographic paper, 
then handed over to a number of dental technicians 
and doctors in dental medicine. The analysis of all 
the results was performed using IBM SPSS Statistics 
19 software. 
RESULTS AND DISCUSSION
The obtained results were structured as tables 
when we presented them to specialists divided into 
groups (Fig. 3). In the processing of the results, infor-
mation from correctly filled maps of doctors in den-
tal medicine and dental technicians was included. In 
total 28 specialists participated in the study, includ-
ing 18 men and 10 middle-aged women at an average 
Fig. 1. Image, without isolated gingival color, and with 
placed shade master Vita 3D Master- 3M1 and 3M2
Fig. 2. Image, with isolated gingival color, and with placed 
shade master Vita 3D Master- 3M1 and 3M2
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age of 48 ±28.5. They included 12 dental technicians 
and 16 doctors in dental medicine. The so divided 
two groups that we conditionally named A and B de-
termined by visual method the exact color according 
to them, so first they successively described the pic-
ture color without isolating the gingiva and then they 
filled in the color data using an image with an isolat-
ed gingival color. The obtained results of the analysis 
were described and processed statistically. 
The starting point for the correct color was 
3M1. The ones who guessed the right color in the 
conditions without mask were 8 people from group 
A, while under masking conditions the ones who 
guessed the right color were 14 people. The ones who 
guessed the correct answer from group C were 9 peo-
ple in no-mask conditions and 15 people in mask 
conditions. The results show a unique advantage 
when defining the color with gingival color isolation. 
This happens especially visibly in a closer contact 
of the color standard with the masked background. 
The dental doctors determined the color with a clin-
ically insignificant difference compared to the den-
tal technicians.
CONCLUSION
The color definition option by masking the gin-
gival background is highly effective and convenient 
to determine the color of teeth for the needs of den-
tistry. It could be applied both with the help of spe-
cial dental cameras and via software. The guiding of 
visual attention to the color of the object and the iso-
lation of the distracting elements are important for a 
correct color rendering. Despite the obtained results, 
we think that a further research is needed to fine-
tune the technique for an accurate color rendering 
and color definition.
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